Pharmacokinetics of gemcitabine at fixed-dose rate infusion in patients with normal and impaired hepatic function.
Gemcitabine (2,2-difluorodeoxycytidine [dFdC]) can be administered in a standard 30-minute infusion or in a fixed-dose-rate (FDR) infusion to maximize the rate of accumulation of triphosphate, its major intracellular metabolite. The standard 30-minute infusion requires dose adjustment in patients with organ dysfunction, especially in patients with elevated baseline serum bilirubin levels. On the other hand, the FDR infusion is burdened by increased haematological toxicity. The primary aim of this study was to evaluate the pharmacokinetics of dFdC and its metabolite difluorodeoxyuridine (dFdU) in patients with normal and impaired hepatic function. In this prospective study, patients with pancreatic or biliary tract carcinoma and normal or impaired hepatic function tests were considered eligible for recruitment. Patients were recruited according to the following criteria: (i) serum bilirubin <1.6 mg/dL and AST and ALT <2 times the upper the limit of normal (ULN) [cohort I]; and (ii) serum bilirubin >1.6 mg/dL and/or AST/ALT >2 times the ULN (cohort II). An FDR infusion of gemcitabine 1000 mg/m2 was administered on days 1, 8 and 15 every 4 weeks. The pharmacokinetic analysis of gemcitabine and dFdU was performed with high-performance liquid chromatography-tandem mass spectrometry assay in cycles 1 and 2. Thirteen patients were enrolled, four in cohort I and nine in cohort II. All patients were assessable for toxicity and pharmacokinetic analysis. The grade and rate of toxicities were similar in both groups, and patients with elevation of bilirubin and/or transaminases did not require dose reduction of gemcitabine. Pharmacokinetic analysis revealed a reduction of the experimental area under the plasma concentration-time curve for gemcitabine and dFdU in patients with hepatic dysfunction when compared with patients with normal hepatic function. All other pharmacokinetic parameters were similar in the two cohorts. No statistical difference was demonstrated for all parameters evaluated between cycle 1 and cycle 2 in the two groups. Gemcitabine 1000 mg/m2 can be administered as an FDR infusion in patients with altered hepatic function without causing additional toxicity compared with patients with normal hepatic function.